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How Many Birds are in Carmel?

Calculating the populations of organisms is a difficult task.  There are many different methods. You job is to determine how many birds there are in Carmel!
Background Knowledge Questions
1. What did birds evolve from and what special adaptations did they have that allowed them to fly?

2. What are the specific roles of birds in ecosystems?
3. What ecosystem services do birds perform for humans?  What would be the economic costs of a world with no song birds?
Introduction and Context
1. Watch “The Life of Birds: The Eloquent Communicators” and describe what you learned. (i.e. what is a song bird, what is the purpose of singing, etc…)
Read More Than Half Of U.S. Bird Species Threatened By Climate Change (link on Moodle): 
1. What percentage of could go extinct as a result of climate change?

2. Why are some birds more susceptible to climate change than others?
3. Why are these not the same as natural changes in the past? Why are birds from South America probably going to fill the niches left by birds that move out of ranges.

4, What does the Audubon expert mean when he says their scientists estimates were “conservative”?

Purpose: To determine the number or birds in Carmel’s forested areas.
Method (Use Merlin for bird IDs)
In the double observer method (DO), two observers, a primary and a secondary observer, survey an area together. The primary observer identifies the number and species of all birds that are observed and communicates this information to the secondary observer. The secondary observer also surveys the area but does not communicate detections to the primary observer. The secondary observer records the primary observer's detections and any birds the secondary observer detected but the primary did not. The observers switch roles such that each serves as the primary for about half of the survey. Sum the average detected by the primary watcher plus the average detected by the secondary observer and record. It is important to note that the DO method estimates the size of the population that is observable at the time of the survey, sometimes referred to as the conspicuous population. When some portion of the population is not observable during the survey, estimates generated with the DO method do not reflect the entire population.

Evaluation of Two Methods to Estimate and Monitor Bird Populations Sandra L. Taylor ; Katherine S. Pollard 
Data: You should have a data table with raw counts of each species seen by both observers for each of the two transects. You should have a second data table with the total individuals seen in each transect by the primary and secondary observer and an average and total.
Calculations: 
1. The wooded habitat area at the high school is approximately _____________10,000m2. What is the density of birds. Express your answer in birds/km2. Use unit analysis for the m2 to km2 conversion.
2. Carmel has an area of ​​​​​​​_____________ 5.0 km2, 5o% of which is wooded similarly.  Assuming these wooded areas have a similar density of birds as the area sampled, what is the best estimate of the total number of birds in Carmel’s wooded areas. Use unit analysis as part of your work.
Pos-lab Research
1. Use these resources or others to suggest causes of declines in song-bird population other than climate change. 

http://news.nationalgeographic.com/news/2013/06/130621-threats-against-birds-cats-wind-turbines-climate-change-habitat-loss-science-united-states/
 http://birds.audubon.org/sites/default/files/documents/sotb_cbid_magazine.pdf
2. What actions could you take to help song bird populations in decline?

